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This is a comment on 'Reply to Yang et al.'s comment' by N. Ba An. 

In our recent comment[l] on 'Teleportation of two quNit entanglement: Exploiting local resources [2] ', 
we have revealed that, in terms of Ba An's protocol[2] teleportation of two quNit entanglement can not 
be realized at all due to some mistakes in the protocol. Moreover, in the comment we have also presented 
two efficient methods to revise Ba An's protocol such that the revised protocol can work. 

In Ba An's reply[3] to our comment, he claimed that our first method is complicated and unnecessary 
for he thought the mistakes in his protocol can be corrected simply by exchanging the subscripts 3 and 
4. Hence, he suggested to publish an Erratum to correct the mistakes. But after our careful checks, we 
think his method of exchanging the subscripts 3 and 4 is still invalid at all, i.e., the mistakes in Ba An's 
protocol [3] can not be corrected and accordingly the teleportation of two quNit entanglement can not 
be realized. Therefore, we strongly disagree his suggestion of publishing only an Erratum with thanks 
to us to correct the mistakes in his paper [2]. 

It should be emphasized that our first method is indeed valid. In contrast, his so-called simple 
method of exchanging the subscripts can not make his original protocol valid at all. Incidentally, Ba 
An[3] has already confirmed the validity of our second method and just simply repeated our this method 
in his reply. 
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' Recently, in Ref. [1] N. Ba An proposed a teleportation protocol, in which the new interesting 

^ ■ idea of exploiting local resources to do teleportation [2] is generalized to the case of arbitrary quNits. 

00 ' After carefully rededucting the formulae in Ref.[l], however, we find some of them are wrong. As a 

consequence, the unitary operations which need to be performed to reconstruct the unknown bipartite 
entangled state are also incorrect. This means that in terms of N. Ba An's protocol the teleportation 
of two-quNit entanglement can not be successfully realized. To solve this problem, in this comment we 
present two different efficient methods to modify some details of N. Ba An's protocol: (1) we correct 
Dh! the wrong formulae and accordingly offer right unitary operations; (2) we redefine some definitions such 

, that the so-called wrong formulae and unitary operations all maintain their original forms. After our 

I modifications, we believe, the revised N. Ba An's protocol can work successfully. 

qh| Method 1: For convenience, throughout this method all the definitions, such as the two-qutrit(quNit) 

maximally entangled (ME) pairs {|<&r„n)}j the control change gate, the rotated basis, etc, are all same 
as those in the Ref. [1] . 

$H ' Along the line of N. Ba An's work [1], we also first consider the case of qutrits. In this case, 

the whole teleportation process is as follows: (i) Alice has two qutrits 1 and 2 in an entangled state 
I^)i2 = (a|00) + /3|11) +7|22))i2. Besides, she also shares a single two-qutrit maximally entangled pair 
in the state |<i>oo)34 with Bob (say, Alice has the qutrit 3 while Bob the qutrit 4). (ii) Alice performs a 
joint measurement on the 1-3 system in the basis {|$mn)i3} and measures qutrit 2 in a rotated basis, 
(iii) After her measurements, Alice tells Bob her two measurement results via classical channel, (iv) 
Bob introduces an ancillary qutrit 5 and performs the control change gate C45 on the 4-5 system, (v) 
Conditioned on the classical message from Alice, Bob performs an appropriate unitary operation U on 
the 4-5 system to reconstruct the state I^E"). 

In Ref[l], the total 1-2-3-4 system state in terms of {I'I'mrOis} is written as its formula 2, that is. 



(a|00) + I3\n) + 7|22»24|$oo>i3 + (a|01) + l3\U) + 7|20))24|*oi>i3 

(a|02> + /3|10> + 7|21»24|$02)i3 + («|00) + e-^/3|ll) + e^7|22))24|$io)i3 

(a|01) + e-^/3|12) + e^7|20))24|$ii)i3 + (a|02) + e~^f]\lO) + e^7|21))24|$i2)i3 

(a|00) + e^/3|ll) + e-^7|22))24|$2o)i3 + (a|01) + e^/3|12) + e-^7|20))24|*2i)i3 

(a|02) + e^/^|10) + e-^7|21))24|$22)i3]. (1) 
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After our careful redeductions, however, we find N. Ba An's this expression is wrong. The correct one 
should be 

^ [ (a|00)+/?|ll)+7|22))24|$oo)i3 + (a|01)+/3|12)+7|20))24|$oi)i3 

+ (a|02) +/J|10) +7|21))24|$02)i3 + (e^a|00) + e-^/3|ll) + 7|22))24|$io)i3 

+ (e-^a|01) + /3|12) + e^7|20))24|$ii)i3 + (Q!|02) + e^/3|10) + e-^7|21))24|$i2)i3 

+ (e-^a|00) + e^/3|ll) + 7|22))24|$2o)i3 + (e^a|01) + p\12) + e-^7|20))24|$2i)i3 

+ (a|02) + e-^/3|10)+e^7|21))24|$22)i3]. (2) 

Because of the mistake mentioned just, obviously, in Ref. [1] all those formulae which are correlated 
to the formula 2 are also wrong. Below we will simply give the correct formulae and point out the 
correspondence between the present correct formulae and the wrong ones in Ref.[l]. The state of 1-2-3- 
4-5 system, which is wrongly expressed as the formula 4 in Ref. [1] , should be written as 

^ [ (a|000) + /3|111) + 7|222))245|$oo)i3 + (a|011) + /3|122) + 7|200»245|*oi>i3 

+ (q|022) + /3|100) + 7|211))245|$02)i3 + (e^a|000) + e-^/3|lll) + 7|222))245|$io)i3 

+ (e-^a|011) + /3|122) + e^7|200))245|$ii)i3 + (a|022) + e^/3|100) + e-^7|211))245|$i2)i3 

+ (e-^a|000) + e^/3|lll) + 7|222))245|$2o)i3 + (e^a|011) + /3|122) + e-^7|200))245|$2i)i3 

+ (a|022) + e-^/3|100) + e^7|211))245|^22)i3]. (3) 

In terms of a rotated basis for qutrit 2, the total state is reexpressed as 

|*0)45[|6)2|«'00)l3 + e^|i)2|$10)l3 + e-^|2)2|$20)l3] 

|*J)45[e"^|6)2|$20)l3 + |i)2|$00)l3 + e^|2)2|$lo)l3] 
|*o)45[e^|0)2|$lo)l3 + e"^|i)2|$20)l3 + |2)2|$Oo)l3] 
|*?)45[|0)2|$0l)l3 + e-^|i)2|$ll)l3 + e^|2)2|$2l)l3] 
|*l)45[e^|6)2|$2l)l3 + |i)2|$0l)l3 + e-^|2)2|$ll)l3] 
I*l)45[e"^|0)2|$ll)l3 + e^|i)2|$2l)l3 + |2)2|$0l)l3] 
1*2)45 [|0)2|$02)l3 + |i)2|$12)l3 + 12)21^22)13] 
1*2)45 [|0)2|$22)l3 + 11)21^02)13 + 12)21^12)13] 

I*i)45[|0)2|*12)l3 + 11)21^22)13 + |2)2|$02)l3]}. (4) 

This formula corresponds to the wrong formula 5 in Ref. [1] . In the teleportation the unitary operations 
which need to be performed to reconstruct the unknown bipartite entangled state are recognized and 
abstracted from the reexpression in terms of a rotated basis for qutrit 2. Since in Ref.[l] the reexpres- 
sion(i.e., the formula 5 in Ref.[l]) is wrong, the 9 unitary operations Uimn abstracted from the reexpres- 
sion and shown in Table 1 of Ref.[l] are of course unreliable anymore. We have anew abstracted the 9 
unitary operations Uimn from the present formula 4 and displayed them in the present Table 1. Com- 
paring the present Table with that in Ref.[l], one can easily find some differences. For an example, when 
Alice's measurement is{2,2,0}, Bob should perform operation |00)(00| +e~^|22)(22| on 

the 4-5 system according to the table in Ref. [1] , while Bob needs to do nothing according to the present 
Table (See the third line of the Table). 
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Table 1 Bob's operations Uimn performed on the 4-5 system conditioned on Alice's measurement 
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Now let us turn to the case of quNits. In this case, the error also starts from the expression of the 
total 1-2-3-4 system state in terms of \^mn)i3- In Ref[l], this state is written as 

1 ^"^ 

— ^ afec ^|^>mn)i3|A:, [A: + n]jv)24- (5) 

fc,n,m=0 

After our careful rededuction, however, we believe that the correct expression should be 

1 N-l 

1 X ^ 27ri([r> + fcljv + l)m 

— 2^ Qffee ^ |$mn)l3|fc, [fc + n]Ar)24- (6) 

/c,n,m=0 

Same as the qutrit case, in Ref.[l] all the following formulae which are correlated to the total 1-2-3-4 
system state in terms of |$mn)i3 are also wrong. The state of 2-4-5 system, which is wrongly expressed 
as the formula 12 in Ref.[l], should be written as 

. ^ 27r«([n+fcljv + l)m 

2_^ake 71 |fc)2|[/c + n]Ar,[A; + n]Ar)45- (7) 

fe=0 



In terms of a rotated basis for quNit 2, this state can be reexpressed as 

N-l 



1 X — ^ 2-Ki(km + mn — kl + m) ~ 

^ 2^ ttfec 7, \i)^\[k + n]N,[k + n]N)45- (8) 



^ k,l=0 



If Alice measures quNit 2 and finds |Z)2, Bob's two quNits 4 and 5 collapse into the state 

N-l 

|*r™l^)45= $^afce-^^^^|[fc + n]iv,[/e + nM45. (9) 

Our this corrected expression corresponds to the wrong formula 13 in Rcf.(l). From the above formula, 
the iV^ unitary operations Bob has to perform on his 4-5 system to reconstruct the unknown bipartite 
entangled state should be expressed as 

JV-l 

^[i-mU = J2 e'"' \q, 9)45 ([9 + n]jv, [? + n]jv|. (10) 

g=0 

where is identified by [I — m]jv and n. That is to say, if Alice's measurement is {l,m,n}, the 

unitary operation Bob should adopt is f/^'""*'" rather than Un'^"^^'^ of formula 14 in Ref.[l]. 

Method 2: By means of careful investigations and rigorous redeductions, fortunately we find the 
problem that the original N. Ba An's protocol can not work successfully can be solved by redefining 
some initial definitions. More specifically, in the case of quNits, the two-quNit ME pairs \^mn)xY (i-e., 
the formula 9 in Ref.[l]) needs to be redefined as 

1 

\'^mn}xY = -j= \q,\N -\-q- n\N)xY. (11) 



g=0 

When N = 3, this corresponds to the expressions of the two-qutrit ME pairs \^mn)i3- After this 
redefinition, the so-called wrong formulae and unitary operations which are revealed in the first method 
all maintain their original forms in Ref. [1] , and thus the N. Ba An's protocol can work successfully. 

In conclusion, in this comment we reveal the problem that the telcportation of two-quNit entan- 
glement can not be successfully achieved in terms of the original N. Ba An's protocol[l]. The essential 
reason arising the problem is that there exist the conflicts between the original definitions and some 
formulae in Ref. [1] . To solve the problem we present two different efficient methods to modify the orig- 
inal N. Ba An's protocol. After our modifications, the revised N. Ba An's protocol can work successfully. 
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